A number of recent articles have reported the successful generation of transgenic mouse lines carrying large fragments of DNA contained in yeast artificial chromosomes (YACs) (1-5). The ability to transfer such large segments of DNA provides a number of opportunities, including the analysis ofthe function of large genes or gene clusters in their natural DNA configuration, the study of the influence of normally remote control elements on gene expression, and the analysis of long-range effects of regulatory elements such as those involved in X chromosome inactivation and imprinting. 
A number of recent articles have reported the successful generation of transgenic mouse lines carrying large fragments of DNA contained in yeast artificial chromosomes (YACs) (1) (2) (3) (4) (5) . The ability to transfer such large segments of DNA provides a number of opportunities, including the analysis ofthe function of large genes or gene clusters in their natural DNA configuration, the study of the influence of normally remote control elements on gene expression, and the analysis of long-range effects of regulatory elements such as those involved in X chromosome inactivation and imprinting. Other applications of YAC transgenes include the study oflarge DNA fragments for their ability to complement or rescue the loss of function associated with genetic defects in mice, and thereby confirm the identity or nature of genes isolated by positional cloning (reviewed in ref. 6 ). The ability to modify small regions of DNA within a YAC by homologous recombination also permits the study of the effect of mutations, such as short deletions, insertions, or nucleotide substitutions, on (7, 8) . When linked to a fglobin gene, the LCR confers position-independent high levels of expression of the gene in erythroid cells of transgenic mice (9) . A large num-7909 ber of studies have examined the role of the LCR in the regulation of the developmental switches that occur in globin gene expression (reviewed in refs. 10-13). Significant differences in the developmental pattern of expression of various LCR/globin transgenes were obtained between different laboratories and it was argued that the differences were possibly due to the different structure of the transferred DNA fragments, which consisted of varying portions of the ( gene cluster that frequently lacked substantial amounts of gene-flanking DNA and were ligated together in ways that did not preserve the normal distance between LCR and globin genes. The previously most "physiologic" transgene to be studied consisted of a 70-kb fragment derived by ligating together two cosmid inserts (14) . This 70-kb fragment contained the entire 5' LCR in its natural spatial configuration to the rest of the ( cluster, and the various (-like globin genes were expressed in a developmentally correct manner similar to that observed in mice carrying the YAC transgene. Peterson (16, 17) .
Three other studies (3-5) report the production of mouse lines carrying functional YAC transgenes, by initial transfer ofthe YAC into ES cells by lipofection or spheroplast fusion followed by injection of selected transfected ES cells into blastocysts to generate chimeric mice. In two of the studies (3, 4) , the YAC containing the inserted DNA was initially purified and separated from other yeast genomic DNA by pulsed-field gel electrophoresis, then transferred by lipofection. In the third study (5) 
